that range from paid work, to voluntary work, to the care of other family members (grandchildren, old parents, etc.) . Retirement age has increased in most countries, but less than life expectancy and this implies that individuals must make careful and skilful use of financial resources, that should support their consumption over a much longer retirement period than a few decades ago.
At present, Europe witnesses the presence of large fractions of individuals who have retired aged 65 or younger. Most of the young old who are currently retired were induced to retire early by substantial financial incentives (see Gruber and Wise, 2004 , for an appraisal). Yet, we shall document, using newly released data on a host of European countries (second wave of SHARE -the Survey on Health, Ageing and Retirement in Europe), that surprisingly large fractions of retired individuals report 'difficulties with making ends meet'.
In this paper we investigate a possible reason for such widespread financial distress in old age. We argue that the presence of financially attractive early retirement schemes in a world of imperfect financial and insurance markets can lead to an early retirement trap. We present a model where individuals are induced to retire early by a generous early retirement scheme in the public pension system, but find themselves in financial hardship later because of negative health-related shocks with long-term consequences. A key element of this model is that markets are incomplete: in these circumstances postponing retirement would be an effective second best way for consumers to partially insure against negative shocks. The generosity of early retirement incentives in at least some countries makes individuals less sensitive to the option value of postponing retirement. 1 We notice that in economies where financial and insurance markets do not operate well pensions are typically more generous: a possible reason is that in countries with incomplete markets governments have opted for paying higher benefits to the retirees, in order to encourage informal risk-sharing arrangements (Lindbeck and Persson, 2003) . The evidence we produce suggest that these informal risk-sharing agreements are not working as well as formal financial and insurance markets. In fact, we do find evidence that such an early retirement trap exists in some European countries, in the sense that people who retired early in life are more likely to be in financial hardship in the long run.
This suggests the following policy conclusions: first, early retirement should be made less advantageous for those who have not yet retired; second, measures should be introduced to make it easier for currently retired individuals to take up paid work. These policy recommendations should be seen in the more general framework of the Lisbon agenda that suggests a range of policies aimed at reducing the unused labour capacity of the elderly in Europe.
We also document that financial distress is affected by the failure to hold risky financial assets or mortgages. To the extent that this is driven by lack of financial literacy or high transaction costs, a third policy conclusion, therefore, is to improve access to financial markets.
A fourth policy conclusion has to do with the specific source of risk that is left uninsured. If, as implicit in our model, what affects individuals most is the risk of long-term poor health or disability, the provision of long-term care insurance may be the best solution to reduce financial distress in old age. If market failures prevent private insurance companies from offering attractive long-term care contracts, then direct public provision may be necessary.
The paper is organized as follows. In Section 2 we review the existing literature on unused labour capacity and on unused financial capacity, we provide fresh graphical evidence from the SHARE data on both topics, and present a simple three-period model of the early retirement trap. In Section 3 we further describe the SHARE data, discuss the identification strategy and present econometric evidence on the role played by labour and financial unused capacity on the probability of financial hardship. Section 4 concludes.
LITERATURE REVIEW, GRAPHICAL EVIDENCE
In this paper we bring together two separate lines of research, which we briefly review in this section. The first documents the existence of a large unused labour capacity among the young old, the second focuses on the presence of a substantial unused financial capacity.
We do this by using data collected in the second wave of SHARE (Survey on Health, Ageing and Retirement in Europe) in 2006-7. SHARE is an interdisciplinary survey on ageing that is run every two years on representative samples of the individuals aged 50 or more and their spouses in a host of European countries (see Börsch-Supan et al., 2005 and 2008, for further information) . In this paper we present evidence for ten countries, where we could compute some key retirement eligibility indicators. These countries range from the North (Sweden and Denmark) to the South (Italy and Spain), but otherwise belong to Western-Central Europe (Austria, Belgium, France, Germany, the Netherlands and Switzerland). Eastern European countries such as Poland, the Czech Republic and Greece that are covered by SHARE were instead excluded from our analysis.
Unused labour capacity
The existence and level of unused labour capacity is partly supply, partly demand driven. On the demand side, firms might find it costly to retain older workers if their productivity diminishes (or remains constant) while the wage profile is increasing with age in an automatic fashion (as it is often the case in countries where employment protection is high and labour contracts are decided on a national level or at the level of industry). The existence of age-related demand shocks to employment suggests the need for the welfare state to provide good unemployment and disability insurance for the young old, that are already in place in Nordic and some Central European countries, but are conspicuously absent in Southern European countries.
However, the early retirement literature has emphasized that most workers take early retirement options because they are financially advantageous. As pointed out in a number of contributions (Gruber and Wise, 1999, 2004; OECD, 2006; Blöndal and Scarpetta, 1998; Brugiavini et al., 2002) , in many developed countries a large fraction of healthy young old people could work but do not because of the financial incentives provided by the public pension system rules to retire early. With the Lisbon Pact, the European Council has invited all member states to introduce policies aimed at increasing employment for females and young old (individuals aged between 50 and 65).
Evidence of unused labour capacity is also available in the SHARE data. Figure 1 shows that very large fractions of individuals aged 50-64 are retired in most countries. A very similar picture can be obtained by focusing on individuals who are fully functioning, 2 ruling out a key role of poor health in determining early exits from the labour force. In the figure, and throughout this paper, we focus on heads of household: within couples, we define a person to be the head if he or she is the only one with a work-history, but if both spouses have a work-history the head is taken to be the man. Figure 1 shows striking differences between neighbouring countries such as Austria and Germany or Switzerland: in Austria a much larger fraction of individuals are retired. This is in line with the more generous financial incentives for early retirement available in Austria compared to Germany or Switzerland. Figure 1 also shows that an important role is played in some countries by disability insurance (the Netherlands and Denmark) and unemployment (mostly Germany -former East Germans). Figure 2 shows histograms of actual retirement age by country -a vertical line marks age 60. Retirement age is based on a recall question asked to the retired. The data refer to heads of households, that is to both men and women, and this explains why the sample densities are often bimodal. The most striking feature is the difference between countries like Sweden and Denmark on the one hand, and Austria and Italy on the other. In the former, few retired before age 60, in the latter most retired aged 60 or less. In the case of the Netherlands the picture is somewhat misleading, because respondents on disability insurance were not asked the question, and therefore we do not observe the whole of the left tail of the distribution. This fact (that could apply also to other countries, such as Belgium, Denmark and Spain) should be kept in mind in interpreting the evidence we produce.
One final piece of information that is directly available in SHARE is the proportion of currently employed individuals (aged 50 or more) who wish to retire as soon as possible: this ranges from little over 25% in Sweden and Switzerland, to 48% in France, 55% in Italy and 66% in Spain.
These large fractions of working individuals who look forward to retirement suggest that job-pension eligibility is an important determinant of the retirement decision. The variability across countries further suggests that differences in economic and institutional incentives play a key role in explaining unused labour capacity.
Unused financial capacity
The existence of unused financial capacity is less well documented and has attracted less attention in the economic policy debate than unused labour capacity. And yet, differences across European countries in portfolio choice and in home equity release are even more striking. In practically all countries equity attracts a premium -at least in the long run. Yet, equity holdings are relatively rare in the population at large of all Southern and some Central European countries, as discussed in Guiso et al. (2002) . More generally, investment in risky financial assets is limited, and this has the effect of limiting the ability of consumers to enjoy the benefits of growth (increases in productivity typically lead to higher wages, not necessarily higher pensions) and to hedge macro-wide risks, such as inflation.
In Table 1 we report descriptive statistics of various indicators of unused financial capacity by country and by age: we split the sample between the younger old (50-64) and the older old (65+).
In column 1 of Table 1 we show the proportions of households who do not hold any stocks (the variable takes value 1 if the household does not hold stocks directly or indirectly, including individual retirement accounts and occupational pensions) by country and age group. We see that equity holdings are much more common in the younger group (50-64) than in the older group (65+) in all countries, and that households own stocks much more frequently in Sweden, Denmark, the Netherlands and Switzerland. In France, Belgium and Germany more than 50% of the younger households have some equity holdings, while in Austria, Italy and Spain participation in the equity markets is much less widespread. The next three columns provide information on home-ownership. In column (2) we show the fractions of households who own their home but have a mortgage; in column (3) the fractions who own outright. The sum of these two columns provides information on home-ownership overall. Column (4) shows the proportions of households who do not own their home (they may either rent it, or use it for freeeither provided by their employer or in usufruct).
We see that home-ownership is relatively high in all countries, with the exception of older households in the Netherlands, Switzerland, Austria and perhaps Germany, where older generations had access to public housing on a mass scale. It is striking to see how high home-ownership is in Southern European countries and in Belgium. It seems that countries where participation in risky financial assets is low are characterized by high home-ownership rates. The question is then whether in these countries households are able to use the equity locked in their homes to support their consumption of non-housing goods and services, or whether instead they are house-rich and cash-poor, as noted for the US by Venti and Wise (2004) and Mitchell and Piggott (2003) , and for European countries by Bridges et al. (2006) .
The equity locked up in the house can be released in mainly three ways: by either moving from owning to renting, trading down or using the house as collateral for secured loans. Selling the home (Chiuri and Jappelli, 2006) , and more generally downsizing (Banks et al., 2007) are extreme forms of housing equity withdrawal, that are not widely used in most countries, possibly because of their consumption implications and the high transaction costs involved (both monetary and psychological). Other forms of equity withdrawal do not affect the consumption aspect of housing and do not involve moving costs, but require the use of debt instruments, such as mortgage refinancing (Hurst and Stafford, 2004) . Taking up a new mortgage or refinancing an existing mortgage in old age is quite common in some countries, quite rare instead in others.
Column (2) highlights the widespread use of mortgages in some countries: Sweden, Denmark, the Netherlands and Switzerland, even at older ages. Strikingly, these four countries are the same where households participate most in equity markets. Mortgages in older ages are almost unheard of in all remaining countries, even though non-negligible fractions of mortgagors can be found in the younger age group in Germany, Belgium, France, Austria and Spain.
As we can see from column (5), in Nordic countries, in Switzerland and the Netherlands home-owners often have long-lived mortgages that allow them to keep an adequate standard of living. In these countries the elderly have access to financial instruments (such as reverse mortgages and equity line schemes) that allow them to withdraw equity from the house to finance consumption in old-age. How-ever, in Mediterranean and some Central European countries mortgages are less often held, particularly by individuals aged 65 or more, and other forms of debt are often resorted to -with widespread self-reported financial hardship.
Column (5) highlights that in those countries where mortgages are common in older ages, they are indeed used to support consumption; that is, households do not necessarily plan to repay them in full while alive. In Denmark, Sweden and Switzerland the average residual life of mortgages is around 20 years for individuals of 65 years of age or more, and in the Netherlands it is around 15 years.
Limited housing equity withdrawal could be due to credit market failures (Bertola et al., 2006) , information problems (Jappelli and Pagano, 2006) or financial illiteracy (Christelis et al., 2006; Lusardi and Mitchell, 2007) . However, the possibility must be considered that housing equity is used by elderly parents as a means to attract attention by their adult children (Bernheim et al., 1985; Angelini, 2007) .
More generally, mortgage refinancing can be used not only to support consumption in old age after a negative income or health shock (as stressed by Hurst and Stafford, 2004) , but also to rebalance one's portfolio in response to house price changes (Lusardi and Mitchell, 2007 , stress that US baby boomers do this to a rather limited extent). This second use of mortgages requires a certain degree of financial sophistication, and low-cost access to financial markets. It is of course possible that homeowners in the remaining countries do not wish to borrow, either for precautionary reasons (to pay for future, uncertain health expenses, say) or because of a strong bequest motive. However, column (6) shows that in at least some cases they use other forms of debt to support their non-housing consumption: in France over 25% of households aged 50-64 who own their home borrow some other way (instalments credit, unsecured loans etc.), and do not take up a mortgage. Nonnegligible fractions of homeowners do likewise in Spain, Belgium and Italy, and this may be taken as evidence of either very high transaction costs in the mortgage market or of scarce knowledge of the financial and debt markets by these consumers.
We have seen so far that in some countries the fraction of individuals who participate in financial markets is relatively small, the fraction of homeowners who have mortgages is also small, and yet there are many who borrow in other forms.
The question is whether in these countries individuals can cope well despite all this, or whether they face financial hardship of some form. The SHARE questionnaire contains a useful question on this:
'Thinking of your household's total monthly income, would you say that your household is able to make ends meet with great difficulty, with some difficulty, fairly easily or easily?'
In column (7) we display the proportions of households who respond that they make ends meet with great or some difficulty. This is particularly high (over 50%) in Spain and Italy, but fractions of 20% or more are found in Belgium, France, Austria and Germany. The lowest fractions are found in Denmark, Switzerland, the Netherlands and Sweden, that is, in the four countries where households appear to make the best use of financial markets and mortgage opportunities. In all other countries we can argue that there is ample unused financial capacity.
A question that naturally arises when dealing with a self-reported indicator of financial distress is to what extent country differences are driven by differences in response styles, and to what extent they instead reflect genuine differences in economic circumstances. A way to address this issue is to show how average selfreported financial distress correlates to indicators that relate to either consumption or wealth/income.
In Figures 3 and 4 we show how the self-reported financial hardship indicator correlates with two indicators based instead on consumption of luxury goods and on availability of liquid assets. In particular, Figure 3 displays the proportion of households in financial hardship against the proportion of households who report never to eat out in a normal month. Eating out is of course partly a matter of taste, partly a matter of relative prices, but in all countries it is a luxury good compared to eating at home -we can expect households in financial distress to eat out less often than households with no financial problems, other things being equal. We see from Figure 3 that there is a strong, positive association between the self-reported indicator of financial hardship and the indicator based on consumption patterns. Figure 4 shows the relation between the proportion of households in financial hardship and the proportion of households whose liquid assets are less than three times their current monthly income. The latter indicator has been used in the literature on liquidity constraints, following Zeldes (1989) -for older households Figure 3 . Proportion of households in financial hardship against the proportion of households who report never to eat out this indicator likely captures lack or inability to make the best use of illiquid wealth. Here again, we observe that there is a strong, positive correlation between the self-reported measure and this more conventional indicator of financial hardship.
The issue we are going to investigate in what follows is whether and to what extent financial hardship is related to both unused labour capacity and unused financial capacity. A graphical analysis shows that there is prima facie evidence for both relations. In Figure 5 we display the proportion of households in financial hardship against the proportion of individuals aged 50-64 who do not work. In Figure 6 we display the proportion of households in financial hardship against the proportion of households with no stocks in their portfolios. In both cases we see that there is a positive association. We have shown above that different fractions of individuals are retired in their late fifties/early sixties in different European countries -something known in the literature as unused labour capacity -and argued that these differences may be the response to early retirement incentives, as stressed in Gruber and Wise (1999, 2004) . We have also shown that different fractions of individuals fail to make correct use of financial and debt markets -something we labelled unused financial capacity -and that in those countries where unused financial capacity is more common, larger fractions of individuals face financial hardship. The question we are going to address in this section is whether and to what extent unused labour and financial capacity interact in generating financial hardship.
We present in Box 1 a model where individuals are induced to retire early by a generous early retirement scheme in the public pension system, but find themselves in financial hardship later because of negative shocks. A key element of this model is that financial and insurance markets are incomplete: in these circumstances postponing retirement would be a way for consumers to partially insure against negative shocks (as argued in Bodie et al., 1992) . The early retirement financial incentive is strong enough to make early retirement optimal ex ante, even though ex post large fractions of consumers may regret foregoing the insurance opportunities entailed by continued work. In a world of incomplete markets (limited access to the financial markets, no or inadequate health and long-term care insurance policies for elderly individuals), this may prove ex post sub-optimal for those who have indeed been hit by adverse shocks.
We know that the welfare state is quite different across European countries: in some Southern and Central European countries, the state gives generous pension benefits to early retirees, in Northern and some other Central European countries instead public pension benefits are lower, but the public health system provides both acute and longterm care, and tax incentives are used to induce individuals to contribute to occupational and private pensions (that invest in equity) and to purchase private health insurance. To be more precise on how early retirement can be a trap for forward-looking consumers, we present a 3-period model with incomplete markets: all individuals work in period 0 and are retired in period 2, but must decide whether to retire in period 1 or continue working before finding out whether they are going to be affected by (costly) health problems in period 2. If they retire, they enjoy leisure and receive a pension b E in both periods 1 and 2; if they work in period 1 they can choose hours of work (T ) ' 1 ), and receive labour income w(T ) ' 1 ). Their pension in period 2 will then be b L .
Formally, individuals maximize an expected utility index in two steps: first, they choose period 0 consumption (C 0 ) and decide whether to take early (E) or late (L) retirement. Next, they observe the health shock realization that will affect them in period 2. If they have chosen to retire early, they decide how much consumption to allocate to periods 1 and 2 (C 1 , C 2 ); if instead they have chosen to retire late, they also decide how much leisure (' 1 ) to enjoy in period 1.
Expected life-time utility is:
where d is their time preference parameter. This is maximized subject to the following constraints:
if they work in period 1, and
if instead they opt for early retirement. In the above, A 1 denotes assets that are carried over from the previous period, s 1 is period 1 saving and x is the shock that takes value F with probability p, 0 with probability (1 -p).
We further assume b E < b L , and consider the cases where early retirement is actuarially fair
or, instead, early retirement is made financially attractive:
In this model the decision to work in period 1 implies foregone leisure and foregone pension b E , but allows consumers to change hours if adverse shocks occur. Depending on the relative size of b E and b L , consumers may choose to retire early, but find out later that they are in financial hardship because of the shocks. We solve the model for the case where utility takes the following form:
In this model, early retirement is never chosen in the actuarially fair case. In fact, consumers can receive the same pension in present value terms whether they retire in period 1 or in period 2, but can work in period 1 only if they retire in period 2. Early retirement is weakly dominated, because it imposes an extra constraint on an otherwise identical optimization problem. Depending on the taste for leisure, early retirement can be made attractive ex-ante if its benefits are sufficiently large. In the calibrations of the model we set period 0 labour income, Y 0 , equal to 100, the hourly wage equal to 200 and we normalize T to 1. The shock variable, x, is taken to be 0.3Y 0 with probability p = 0.5 and 0 otherwise. In the first case we analyse, we assume the interest rate and the time preference parameter d to be 0.2, we set a = 2.5 and make the late retirement benefits, b L , equal to 80% of period 0 labour income, Y 0 . When early retirement is actuarially fair (see panel a in Table 2 ), the late retirement option dominates the early retirement option both in terms of ex-ante expected utility, and in terms of ex-post variability in realized utility for the two possible outcomes of the shock (realized utility is defined as life-time utility corresponding to the optimal values of consumption and leisure, and the realized value of the shock variable, x. Its variability is simply the difference between realized utility in the two cases). We find that the consumer becomes indifferent ex-ante between early and late retirement if early retirement benefits are increased in such a way that (for the given value of b L = 0.8Y 0 )
In this case, ex-post life-time utility is more disperse where the consumer opts for early retirement (as shown in panel b, utility ranges between 10.474 in the zero shock case to 10.122 when the shock hits if the consumer retires early; from 10.452 to 10.144 in the late retirement case). When consumers have less taste for leisure, they opt for late retirement (as shown in Table 2 for a = 1, see panel c). Consumers who enjoy leisure more will instead take early retirement, even though they face low utility when the shock hits (as shown in Table 2 for a = 3, panel d). Of course, the choices made in the case of early retirement are unaffected by changes in a, as shown in the last two columns of panels b, c and d.
Thus financially advantageous early retirement schemes lead to financial hardship (low ex-post utility) for consumers hit by negative shocks. This happens despite the presence of precautionary savings in period 0, and of further savings in period 1, simply because early retirees can no longer forego leisure in period 1 to buffer the (by then) perfectly foreseen period 2 shock. This situation can be taken to represent what happens (or used to happen until a few years ago) in some Mediterranean and Central European countries.
In this model a first best solution can be achieved if a fair health insurance scheme is introduced. The health shock we consider is best interpreted as generating long-term care needs, that are typically well covered by the government or private insurance schemes in Nordic and some Central European countries. In Southern European countries instead long-term care is inadequately covered by the government, while private insurance policies are not available for this type of health risk (Callegaro and Pasini, 2008) . To appraise the quantitative importance of long-term care, we can point to just one indicator: in Sweden and the Netherlands almost 9% of 65+ individuals are in institutional care; this proportion is less than 4% in Italy and Spain (see Table 2 in Bolin et al., 2008 , for further details).
In the model consumers can only use one, low-return financial asset (if periods are 20-year long, a 20% real return is what is normally obtained by investing in short-term government debt or in saving accounts). Modelling the availability of further financial assets is beyond the scope of this paper (Bodie et al., 1992 , analyse the household life-time portfolio choice when stocks are risky; they show that flexibility in leisure choice is associated to higher demand for stocks -in their model, leisure is used to insure the risk of low stock returns), but we can check what the consequences would be if a higher-return asset was made available. We do this in panel e of Table 2 , where the interest rate is increased to 0.4, while the time preference parameter and early retirement pension benefits are as in the previous panels. We can think of this as a case where stocks are made easily available to households. This has a positive wealth effect and therefore it makes early retirement more attractive, because leisure is a normal good -we know that this would not be the case if stock returns were risky (see Bodie et al., 1992) . However, given that early retirement is chosen, we see that stocks help reduce the spread between ex-post utilities (the difference between realized utilities with early retirement is just 0.276 compared to 0.352 of panel b -a larger reduction, 0.076, than for late retirees, 0.052), that is, the availability of a high-yielding asset reduces financial hardship for early retirees.
We argue that individuals who live in the first group of countries may find that early retirement is a trap: it is financially advantageous ex ante, but shuts down the possibility to buffer adverse shocks by increasing labour supply ex post. In the model we present, individuals decide in their middle age whether to take early retirement or not, and then find out if they are going to require long-term care in old age. Other individual-specific shocks that would fit this framework are illness/disability of a parent or the spouse at any time after the retirement decision is taken. A more complex model would also contemplate economy-wide shocks, such as inflation on goods that are particularly important for the elderly (such as medical goods and services, or heating fuel, see Miniaci et al., 2008) , that may be hedged by investment in equity.
The question remains of why, in economies where financial and insurance markets do not operate well, pensions are typically more generous. A possible reason is that in countries with incomplete markets governments have opted for paying higher benefits to the retirees, in order to encourage informal risk-sharing arrangements (Lindbeck and Persson, 2003) .
It is worth stressing that early retirement as intended in the model does not necessarily match national definitions. Variability in the access to early retirement benefits (and to old age benefits) is marked both across European countries and, within each country, across types of employment and years. For example, in Italy the statutory retirement age for women was 55 until recently and is now 60 (like in Austria), while in Sweden the old-age retirement age was 67 for a long time for both men and women (it changed to 65 in 1995): Appendix B provides a summary of these features for the relevant SHARE countries. Some countries had explicit early retirement schemes only in some periods, while others allowed and still allow for early retirement at very early ages (Italy). This variability in institutional set-ups is quite striking from the point of view of participation to the labour force which we explore in this paper, as it turns out that in some countries the statutory retirement age is (or was) so low that it is below the early retirement age in other countries, hence making the concept of 'early retirement' hard to define in a clear and consistent way.
What matters for this model is whether individuals are retired for a shorter or longer period. This reflects preference heterogeneity (taste for leisure), differences in life-time resources (the worse off cannot afford to retire early), as well as the implicit tax rate of postponing retirement -as emphasized by Gruber and Wise (1999) . In estimation, we want to capture this last effect -to this end, we shall instrument years into retirement with years into eligibility (as suggested in Battistin et al., 2008, in their analysis of the retirement consumption drop in Italy). We shall come back to this point when we describe our identification strategy.
To summarize, our model can be seen to predict the following: a) where early retirement is made attractive and financial markets do not work well, individuals who retire early are better off in the short run, but worse off in the long run (that is: an increasing fraction of them will face financial hardship) -this should be the case of countries like Italy and Austria; b) where financial markets work well, and early retirement is not made attractive, when people retire should not matter to their financial situation later in lifethis should be the case of countries like Denmark and Sweden; c) in general, failure to use financial markets should increase the risk of facing financial hardship -also, the longer individuals have been retired for a given age, the more likely they face financial hardship unless they can fully insure all risks.
EMPIRICAL SPECIFICATION AND ESTIMATION RESULTS
The Survey of Health, Ageing and Retirement in Europe (SHARE) is a unique multidisciplinary and cross-national dataset that contains a large amount of information on the physical and mental health, economic and social capital of individuals aged 50 and over, and follows them over time (for an appraisal, see Börsch-Supan et al., 2005 . The SHARE data are well suited both to provide fresh evidence on the issues highlighted above across a host of European countries (11 in the 2004 wave, 15 in the 2006-7 wave), and to relate the observed pattern of unused labour capacity to the financial situation of the early retirees, controlling for the role played by social and family relations, as well as by welfare regimes. The evidence we present here is based on an early release version of wave 2 SHARE data, and covers 10 countries for which we could construct the required retirement eligibility variables (these are the countries shown in all previous figures).
The aim of this paper is to shed light on the 'early retirement trap': the empirical specification requires modelling the way financial hardship depends on unused financial capacity and unused labour capacity, and how these two interact.
The SHARE survey contains a question that can be used to assess financial hardship: a qualitative indicator of difficulty making ends meet. We treat households who report difficulties as in financial hardship (or distress).
We construct indicators of unused financial capacity in two dimensions: limited diversification across asset types (households are not well diversified, no stocks, if they do not hold stocks directly or indirectly, including individual retirement accounts and occupational pensions), and failure to tap in home equity (for those homeowners who have debts but no mortgage, debt but no mortgage). The former indicator is defined for all households, the latter only for homeowners. We also construct indicators of unused labour capacity, in the form of years elapsed from the retirement (for retired people) and years to retirement (for workers) (years from retirement, years to retirement). Given that we control for age, individuals with more years from retirement are those who left the labour market earlier.
Our estimation strategy is the following: we estimate financial hardship equations, where the dependent variable takes the value 1 if the household reports some or great difficulties making ends meet, zero otherwise (financial hardship), as a function of a number of household and individual characteristics as well as variables that capture household wealth, unused labour and financial capacity indicators. The starting sample consists of all households who are either working or retired (hence excluding other households out of work) in Denmark, Belgium, France, Austria, Spain, Italy, the Netherlands, Sweden, Switzerland and Germany for a total of 11,496 observations. When we use the variable debt but no mortgage, we select homeowners, and our sample is reduced to 8,313 observations. 4 Throughout our analysis we condition on a set of explanatory variables, that includes characteristics of the head (age and its square, sex, years of education, self-reported health, mobility problems, fluency and recall ability), plus household-level variables (household size, and a couple dummy) and a set of country dummies.
In the financial hardship equation, we also control for a few economic variables -which we treat as potentially endogenous in estimation. These include wealth (the sum of financial wealth and real wealth, net of debt and mortgages) and household social security wealth. An individual's social security wealth is the discounted value of future benefits expected by the individual given the current legislation and given longevity (for further details see Appendix B).
Our identification strategy rests on the following assumptions: we assume that risk aversion and financial literacy are instruments for the unused financial capacity indicators (no stocks, and debt but no mortgage where applicable). We take the number of rooms in the main residence as an instrument for wealth (that is, the sum of financial and real assets, net of liabilities), on the assumption that the main residence is chosen earlier in life and is not easily changed in response to shocks. Retirement status of the head (retired) is instrumented by a job-pension eligibility variable that we construct by taking into account country-specific early retirement legislation by occupation, gender, year of retirement and potential years of contributions. Similarly, years from/to retirement are instrumented by years to/from eligibility (job-pension eligibility is further described in Appendix B, where it is shown how and to what extent eligibility varies within countries). Household social security wealth, that is based on actual or expected retirement age, is instrumented by a potential social security wealth variable, that is based on legal retirement age (further details on how these two variables were calculated are also provided in Appendix A). Institutional differences across countries and groups of individuals are thus exploited to construct a set of instruments for retirement-related explanatory variables, following the suggestions made by the unused labour capacity literature discussed above.
Given that financial hardship is a dichotomous variable, and so also are the unused financial capacity indicators, taking into account the endogeneity of these indicators requires estimating a seemingly unrelated system of probit equations for financial hardship, no stocks and debt but no mortgage, where the last two equations include as additional instruments indicators of risk aversion (low risk aversion and medium risk aversion) of likely proximity to banks (rural), and of financial literacy (this is summarized in the ability to calculate percentages, percentage calculation, to divide a number by a ratio, lottery division, and to calculate compound interest rates, compound interest). The wealth and unused labour capacity variables that enter the first equation are also potentially endogenous, but continuous, and instrumental variables estimates can be computed by adding to the equation the residuals from the first stage.
In Table 3 we present estimation results for the whole sample that includes homeowners and tenants. Therefore, the only indicator of unused financial capacity is no stocks. In column (1) we show how the probability of financial hardship is affected by not having stocks for all households (no stocks) and by the number of years elapsed since retirement (years from retirement), controlling for age and demographic variables, but also for economic variables that relate to wealth. Our theoretical model predicts that risky assets should lower the probability of financial hardship, while years from retirement should increase it (at least after a sufficiently long time interval, if early retirement is financially advantageous).
In estimation, years from retirement (and its square), wealth and social security wealth are treated as endogenous and instrumented, by adding the first stage residual to the regression. Also treated as endogenous is the no stocks dummy variablethis is jointly estimated in a bivariate probit system (parameter estimates are reported in column 2). Other variables (years to retirement and its square, and retired) are instead treated as exogenous, following the results of a Hausman test (see column 1 in Table A1 of the Appendix). 5 5 The inclusion of several binary endogenous variables in probit-style equations leads to non-trivial computational problems, but a Hausman-style test is easily conducted by introducing in the regression the residuals from the first stage equations for all possibly endogenous variables (see for instance Wooldridge, 2002, pp. 472-8) , whether discrete or continuous. In our case, these first stage regressions are all well determined -the only feature worth reporting is that wealth is heavily affected both by number of rooms in the main residence and by the risk aversion indicators, and the latter play a key role in explaining the probability of having risky assets. The probability of not having stocks is also explained by financial literacy, but the common dependency of wealth and no stocks on the risk aversion indicators results in less precise estimates of the coefficient of the latter variable in the financial hardship equation. 
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Several demographic explanatory variables have significant coefficients in column (1), most notably education of head, age, health and mobility problems indicators. Country dummies also have significant coefficients, that we shall discuss later (see Table 4 ). Among the economic variables, wealth and social security wealth have strong, negative effects; years from retirement has a positive, jointly significant effect, whereas no stocks has a positive, but only marginally significant, impact on the probability of financial hardship. The first stage regression for no stocks produces significant coefficients on many covariates that also affect financial hardship, but also on the risk aversion variables. Notably, financial literacy variables play little role in this equation.
These estimates show that the failure to diversify the portfolio does increase the probability of financial hardship, as expected. They also show that financial hardship is more likely if the head is retired compared to employed.
We can work out the implications of our point estimates by computing the marginal effects on the hardship probability of years from retirement for a given age. In Figure 7 we present the marginal effects for a male, living in a couple, retiredthe other variables are at their means at ages 60 and age 80. Note: Standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). All specifications include a set of country dummies.
The solid line represents the probability of financial hardship for someone who is today 80 years of age as a function of their age of retirement (long-run effect). It is computed for a male living in a couple and at the sample means of all other explanatory variables in Table 3 , using point estimates of all parameters. This func- tion decreases with retirement age: the longer a person of that generation has been retired, the more likely that person is in financial hardship. For this generation, early retirement increases the probability of current financial hardship. The dashed line shows the same probability for someone who is currently 60 years of age (short-run effect). Also for this group, retiring at young ages increases the probability of financial hardship, but the curve is less steep: early retirement is less harmful in the short run than in the long run. The relative position of the two lines is not necessarily meaningful, because they refer to different generations. We can also split the sample according to the probability of having stocks: column 3 presents estimates for the 5,131 households whose estimated probability of owning stocks is greater than half, column 4 refers instead to the other half of the sample (6,378), who are more at risk of suffering as a result of early retirement. As expected, the effects of years from retirement are much stronger for individuals belonging to this latter group (the p-value of the joint test is reported at the bottom of the table), even though the sign of the linear coefficient turns negative, implying that early retirement is good in the short run. The strongly positive coefficient on the squared term implies that early retirement has bad effects in the long run, that is, it eventually increases the probability of financial hardship.
An interesting exercise is to look at how far cross-country differences in financial hardship can be explained by unused financial and labour capacity. To this end we present in Table 4 the probabilities implied by estimated parameters of country dummies for three different specifications: in column (1) there are absolutely no controls in the probit equation (so the estimates predict the average probabilities), in column (2) all the demographic and economic controls used in Table 3 are in the specification, but for the financial capacity (no stocks) and labour capacity (retirement, years from retirement, years to retirement) variables. Column (3) instead corresponds to column (1) of Table 3. Unlike Table 3 , there is no baseline country -all other explanatory variables are expressed in deviations from their sample means.
A comparison between columns (1) and (2) suggests that in some countries household size and composition, age, health, education and wealth make little difference to the average probability of financial hardship. Overall, the average of the country effects is slightly smaller, but their variance is almost identical.
A much clearer picture emerges from comparing columns (2) and (3): adding financial and labour capacity variables further reduces average effects, but much more importantly more than halves their variance. This implies that unused financial and labour capacity indicators play a key role in explaining why financial hardship differs so much across European countries, as shown in column (7) of Table 1 .
The remarkable decrease in the variability of country dummy coefficients when unused capacity indicators are introduced in the regressions strongly supports the importance of these factors in explaining financial hardship patterns across countries. However, the fact that some variability remains is worth noticing. This may simply reflect differences in reporting styles, with individuals in Latin countries being more prone to report difficulties compared to individuals in Sweden, Denmark, Germany and the Netherlands. Also, some differences may indeed relate to the noted lack of long-term care coverage in Southern European countries -a factor that is only partly captured by the unused financial capacity proxies used in our regression.
We have run some robustness checks on the basic specification reported in Table 3 . First of all, we considered the possibility that wealth does not fully capture the role of precautionary savings -and therefore allowed risk aversion to have a direct impact on financial hardship. While the coefficient for medium risk-aversion was significant, the pattern of estimated coefficients did not conform to expectations, and the coefficients on the key unused labour capacity variables were qualitatively unaffected. Also, we tried to use financial literacy variables as an indicator of unused financial capacity, rather than the no stock indicator. Again, the unused labour capacity coefficients were unaffected. Estimated financial literacy coefficients suggested that all relevant variability lies in the first indicator (percentage calculation), that was marginally significant in the financial hardship equation, but splitting the sample according to it did not produce significantly different coefficients on the variables of interest.
Overall, we can interpret the estimates shown in Tables 3 and 4 as evidence that both unused financial capacity and unused labour capacity contribute to financial hardship. These estimates support the claim that early retirement can be a trap: workers who were induced to take early retirement by the financial incentives built into the public pensions systems are now more likely to find themselves in financial hardship.
In Table 5 we present estimates of financial hardship probabilities for the subsample of home-owners, as this allows us to add the other financial capacity indicator to the system of equations, that is, the presence of unsecured debt without a mortgage. As stressed above, this likely indicates that households pay more interest than necessary, and may either point to their financial illiteracy or to high transaction costs on mortgages. In this exercise, we treat as endogenous the same variables as in Table 3 (Hausman test results are reported in Table A1 ), plus of course the debt but no mortgage indicator.
We see that both indicators of unused financial capacity have strong effects on financial hardship, with the predicted signs -the quadratic polynomial in years from retirement also has jointly highly significant coefficients (the p-value of the F-test is less than 1%), but qualitatively similar to those shown in Table 3 .
The theoretical model sketched in Section 2.3 suggests that in some countries early retirement should be advantageous in the short run, but detrimental in the long run -these are the countries that allow individuals to retire early (in their fifties) without a suitable reduction in their retirement income. In some other countries, instead, early retirement is actuarially neutral, or even not allowed at all (in which case, other forms of income support are in place for those individuals who lose their jobs in their fifties, or are hit by adverse health shocks that limit their working ability). 
It therefore makes sense to estimate separate financial hardship equations for groups of countries that are relatively homogenous in the way they treat early retirees. Small sample sizes unfortunately prevent us from estimating these equations country by country.
In what follows, we split the sample between generous early retirement countries and 'actuarially fair' countries. Belgium, France and Italy were found to be 'generous' in Gruber and Wise (1999) -Austria was not considered in that study, but Blöndal and Scarpetta (1998) show its early retirement provisions to be quite similar. Denmark, Sweden and Switzerland do not favour early retirement according to Gruber and Wise (1999) , and we therefore classify them together. We do not include the Netherlands among the group of more generous countries, despite the large number of individuals who take up disability insurance as a pathway to retirement, because we are forced to exclude from the analysis precisely those individuals, for whom we cannot compute the key unused labour capacity variables (years from retirement and years from eligibility variables).
In column (1) of Table 6 we report estimates of financial hardship (and not having stocks) equations for the former group of countries, in column (3) we do likewise for the latter group. Notably, we find that the key estimated coefficients on the years from retirement quadratic polynomial are highly significant in Austria, Belgium, France and Italy, while they are not at all significant in Denmark, Sweden and Switzerland. The coefficient on no stocks has a positive sign in both cases, but in both cases it is also insignificant. This is probably due to the reduced sample sizes (4,760 households in the first group of countries, 3,658 in the second), together with the extremely low prevalence of risky assets ownership among the retired in 'generous early retirement' countries.
Notably, for those countries where early retirement is made attractive we find the same pattern of coefficients on the retirement quadratic polynomial as was found for individuals with low probability of holding risky financial assets in all countries (see column (4) of Table 3 ): the linear term has a negative coefficient, the quadratic instead has a positive coefficient. This implies that financial hardship is less likely for early retirees in the first years of retirement, it becomes more likely later (when negative shocks are realized), in line with our theoretical model predictions.
In Figure 8 we plot the probability of financial hardship as a function of retirement age for two individuals, aged 60 and 80 respectively, who live in countries with generous early retirement schemes. Retirement age is assumed to be between 50 and 70 years of age. The solid line represents the probability of financial hardship for someone who is today 80 years of age as a function of their retirement age (long-run effect). It is computed for a male living in a couple and at the sample means of all other explanatory variables of column (1) in Table 6 , using point estimates of all parameters. This function decreases with retirement age: the longer a person of that generation has been retired, the more likely that person is now in financial hardship. For this generation, early retirement increases the probability of current financial hardship, as was found for all countries. The dashed line shows the same probability for someone who is currently 60 years of age (short-run effect). For this group, retiring at young ages decreases the probability of financial hardship: early retirement is advantageous in the short run, because of the generous early retirement schemes in place in this group of countries (as negative shocks have not yet been realized). Here again, the relative position of the two lines is not necessarily meaningful, because they refer to different generations.
CONCLUSIONS AND POLICY IMPLICATIONS
In this paper we have used SHARE data on almost 12,000 households living in 10 European countries who were interviewed in 2006-2007. These countries differ in their pension and welfare systems, in prevailing retirement age and in households' access to financial markets. We have addressed the issue of how early retirement ('unused labour capacity') may interact with limited use of financial markets ('unused financial capacity') in producing financial hardship late in life. This interaction we have labelled the 'early retirement trap'. We have shown evidence that the early retirement trap operates, particularly in some Southern and Central European countries.
Increasing the labour force participation of older individuals has long been a major objective of the EU: the Lisbon Treaty has set very specific targets to be reached by the year 2010 specifically on these measures. To date, some countries are quite far from the target levels of labour force participation and there is substantial unused labour capacity among the young old (individuals aged 50-64). 
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The issue of unused financial capacity is instead relatively new to policy-makers. We have documented that in some European countries mature individuals do not invest in the stock market directly or indirectly, and fail to release the available home equity while borrowing at much higher rates. This is partly due to the presence of pecuniary transaction costs, partly to the lack of knowledge on financial markets and instruments, and has far reaching policy implications, which also relate to the issue of retirement.
From a financial standpoint early retirement is a missed diversification opportunity, and should not be promoted at least for those individuals whose wealth is poorly diversified (it is mostly held in housing and human capital).
We have shown that the probability of being in financial hardship relates to indicators of unused financial capacity -even after taking into account the possible role played by reverse causality and controlling for other factors that may explain financial hardship (health, age, family size, and even wealth and retirement status). Financial hardship also relates to unused labour capacity, and more so for those individuals who do not use financial markets and in those countries where early retirement is encouraged. In particular, we find that those individuals who retired earlier areother things being equal (including age, health and wealth) -more likely to be in financial hardship than those who retired later. In countries where early retirement is financially attractive, this effect does not take place immediately, but is then stronger in old age. This we take to be evidence of the operation of an early retirement trap. A policy implication of the presence of the early retirement trap is that -in line with the EU directives -social security and pension systems should become less generous in those European countries where retirement is still common at relatively younger ages, thus increasing effective retirement age and reducing the risk of future financial distress for those who are currently working.
An even more pressing policy implication of the early retirement trap is that retirement should be made less of an absorbing state -if currently retired individuals were allowed to take up jobs without losing their pension, and with no social stigma, financial distress could be abated via labour market participation.
On the financial side, inducing better use of financial and debt instruments can reduce financial distress. Given the likely importance of transaction costs in determining the inefficient management of financial and real assets, we advocate policies that promote competition across financial institutions. To the extent that financial literacy is a factor behind unused financial capacity, then the dissemination of easyto-use, independent financial information is another policy recommendation, particularly for elderly individuals. Finally, our model has emphasized that an important role in generating financial distress is played by long-term health risks, that may be revealed to individuals early on, but become a financial burden later in life. While second-best solutions are savings and prolonged labour activity, the first-best solution to this type of risk would of course be long-term care insurance. If market failures prevent private insurance companies from offering attractive long-term care contracts, then direct public provision may be necessary. Our policy conclusions should not be seen as alternatives. In fact, governments could use the money saved on public pensions by raising the retirement age, and the extra tax revenue obtained through the return to work by retirees to provide long-term care insurance.
Discussion Jean Olivier Hairault University Paris 1 and Paris School of Economics
Ageing jeopardizes the sustainability of Pay-As-You-Go (PAYG) systems. Faced with this changing demographic trend, most developed countries have chosen to encourage the elderly to delay retirement by rewarding a longer working life with more actuarially fair pensions. Such a strategy is weakened by the fact that a significant proportion of older workers are actually unemployed or entitled to specific assistance programmes long before the current age at which benefits are first available.
Beside the financial sustainability of PAYG, a low employment rate means more fundamentally unused labour capacity. A very large fraction of individuals aged 55-64 are not employed in most countries, although there are large differences across countries. Whereas Sweden and Denmark have more than 60% of their population at work, the employment rate is below 40% in Belgium, Italy and France (Table 7) . Countries where the older worker's employment is particularly low are enticed by the Lisbon agenda to improve their performances.
Along the lines of Gruber and Wise (1999) and Blöndal and Scarpetta (1998) , Angelini, Brugiavini and Weber's paper interprets the existence of unused labour capacity as the result of misleading policies: there are strong financial incentives provided by the public pension system rules to retire early in some countries. Angelini, Brugiavini and Weber do not bring any new empirical elements in favour of this thesis, but they add a new argument in favour of reducing the unused capacity of older workers. Namely, early retired people are more exposed to financial hardship in their older years than those who retire later. Postponing retirement would allow older workers to offset negative shocks when financial and insurance markets are incomplete. As the generosity of early retirement incentives makes older workers less sensitive to the option value of postponing retirement, some countries create early retirement traps in the sense that individuals who retired early are more likely to be in financial hardship. This paper addresses an important question and provides interesting results, which challenge the early retirement strategy in an original way. Unused labour and financial capacities interact to explain the probability of being in financial distress. The policy recommendation is then straightforward: early retirement should be made less attractive.
The validity of this policy recommendation relies on two key features. First, early retirement is policy-driven. Secondly, early retirement induces some fragility against shocks. I discuss in turn these two points.
What causes early retirement?
Angelini, Brugiavini and Weber start by illustrating the unused labour capacity for older workers in some European countries. They claim that the cross-country differences in the employment rate of older workers reflect mainly the existence of strong incentives to retire earlier in some countries due to institutional policies. They do not propose any new empirical evidence supporting this view.
However, the reasons for the low employment of the older workers are highly debated. One often alleged reason is that technical progress makes older workers less employable. It is, however, a controversial issue. Technological and organizational innovations may be beneficial to older workers because they are more skilled and experienced. On the other hand, innovation accelerates skill obsolescence and requires adaptability. Whereas Borghans and Ter Weel (2002) and Friedberg (2003) find no significant impact of technical changes on older workers' employment, Aubert et al. (2006) observe such an influence and emphasize both organizational and technological changes.
These labour demand-driven causes are certainly important to explain the decrease in the employment rate for older workers, especially in particular sectors which are more exposed to technological changes. But it is difficult to explain the large differences we observe across countries on this basis, as it has never been shown that some countries are more immune from the technological changes. This is why I agree with the thesis favoured by Angelini, Brugiavini and Weber in their paper. In Table 7 , we indeed observe that the main cross-country differences concern the 60-65 age bracket. This actually reflects the differences in the normal retirement age, which is equal to 60 in France, Italy and Belgium, whereas it reaches 65 in Sweden and Denmark for instance. We also observe some differences before 60. In a recent paper, Hairault et al. (2009) show that the proximity to the retirement age strongly perturbs the employment rate of older workers: the sooner the retirement age, the lower the employment of older workers before 60. To the extent that there are search frictions on the labour market, the return on jobs is determined by their expected duration: the time to retirement is then key to understanding older workers' employment.
Overall, these facts reinforce the view defended in Angelini, Brugiavini and Weber's paper that the retirement policies are responsible for the employment rate of older workers, even before the normal retirement age and besides the normal impact of generous insurance schemes.
The consequences of early retirement
Angelini, Brugiavini and Weber see early retirement as a cause of financial hardship when people get older. They propose to test whether financial hardship depends on unused financial capacity and on unused labour capacity. In particular, unused labour capacity is measured in the form of years elapsed from retirement, as, for a given age, individuals with more years from retirement are those who left the labour market earlier.
They first propose a streamlined theoretical model in order to present some key elements of causality. One of them is the incompleteness of financial and insurance markets. In these circumstances, postponing retirement provides an option value in an uncertain environment. Early retirement does not allow older workers to cope with negative shocks. This is particularly true in countries where agents do not use financial assets to smooth their consumption. More precisely, the model is a three-period one: in the first period, agents decide whether to take early or late retirement in the second period. In the third period the shock becomes effective and all workers are retired. However, in the second period all the agents observe the shock which will affect them in their last period of life. They can react to it by supplying more hours if and only if they have decided in the first period to stay at work. An important feature of the model is that agents have information on the shocks during the intermediate period (let us say between 55 and 65). Otherwise they would react by precautionary savings whatever their situation on the labour market.
The timing of these shocks is crucial: if early retirement makes a strong difference as compared to working later, this concerns a short interval, between 55 and 65. Are illness and disability of a parent so frequent at these ages? The evidence is rather that these shocks are much more frequent after 70. We would need a more precise empirical identification of the kind of shocks considered as crucial by the authors. What exactly are these shocks that can be smoothed by working longer? Are these shocks strong and frequent enough to induce severe financial hardship for early retired individuals? It is particularly important to pay more attention to these shocks, as well-identified shocks hitting older workers between 55 and 65, namely unemployment shocks, lead to an opposite conclusion: working more years is not an available solution.
In terms of empirical analysis, there is a potential risk of misinterpreting the facts due to a classic problem of reverse causation: the higher the probability of financial hardship, the higher the probability of early retirement. Unemployed individuals without any perspectives to find a new job (their job finding rate is particularly low) may be liquidity constrained (financial hardship) and so may find the early retirement option preferable. This is why years from retirement are instrumented by years from eligibility in Angelini, Brugiavini and Weber's paper.
However, I think that their instrument may lead to elimination of a lot of the individual source of heterogeneity in the data. Years from retirement are instrumented by years from eligibility that the authors construct by taking into account countryspecific early retirement legislation by occupation and gender and potential years of contributions. But then, what is the individual heterogeneity inside countries that is left in the data? More descriptive statistics on that point are needed. One can suspect that the heterogeneity relies too much on country differences, then losing an important part of the individual dimension. I believe that more precise information on the computation of the distance from eligibility should have been given in the Appendix, and more descriptive statistics on this variable as well, especially a measure of the heterogeneity across individuals of the same country.
Why are French, Italian, Austrian and Belgian older workers more often in financial hardship? Because of early retirement? Or due to other country-specific factors not included, like the degree of inequality for instance (poor people may be particularly poor in the first group of countries)? Is financial hardship specific to older workers or is the whole population characterized by a higher probability of financial hardship? No comparison with other age groups has been made due to the data considered. It could have been interesting to provide a comparison with other age groups in order to assess the specificity of the older worker's case.
Overall, an alternative strategy would have been to rely on a country-specific experience: using a reform which has introduced an early retirement scheme for a given group (particular sector or skill) and estimating the change in the probability of financial hardship versus a control group.
Besides the problem of identification, the cross-country approach chosen by the authors requires a comprehensive understanding and knowledge of each of the national Social Security systems, which are really specific and difficult to compare using the same variables. I am not sure that the Italian Social System is so specific that it justifies the much longer description which is devoted to it compared to other countries. This may reveal that the authors have much more information on their national system than on the others. This reflects the difficulty of adopting a cross-country approach to the Social Security issue.
Even though it is a difficult task to test the influence of early retirement on financial hardship of older workers, this paper is a successful attempt to provide some first empirical evidence. There is no doubt that it will help to stimulate further research on this important issue.
Panel discussion
Pierre-Yves Geoffard wondered why the authors did not use health indicators to instrument the retirement decision, and whether they have any information about the pre-retirement financial situation. Morten Ravn added that any model of retirement has to feature that health is changing with age. He also noticed that looking at ex post financial hardship can be misleading, since ex ante the decision might well have been optimal. Andrea Bassanini remarked that the relevant shocks have to be unrelated to the retirement decision; if your job is dangerous, retiring reduces death risk in ways that do not show up in the regressions. He also noticed that stock ownership seems more relevant for rich people, not for those who end up in financial hardship. Moreover, the level of financial literacy required is higher nowadays than in the 1970s, and may be much beyond what can be provided in the system. In the case of Denmark, as Christian Shulz noticed, it is not really a matter of improving financial literacy: indeed, stock ownership comes from union-managed mutual funds. According to Ekaterina Zhuravskaya, the authors should also account for the individual expected length of life at retirement; life expectancy likely differs across individuals, and may explain the decision to retire early and the likelihood of financial hardship. She also asked why the authors did not control for the possibility that the 'difficulty with making ends meet' differs by country, culture and similar features. On the financial variables of interest, Tito Boeri expressed concerns about the financial hardship question in the SHARE survey, which is very subjective. earns 10% interest each year. How much would you have in the account at the end of two years? We set the variable 'percentage calculation' equal to 1 if the respondent answered the first question correctly but not the second one, 'lottery division' equal to 1 if the respondent answered the first two questions correctly but not the third one and 'compound interest' equal to 1 if she answered all the questions correctly.
Recall
The interviewer reads a list of 10 words and the respondent has up to one minute to tell as many words as she can recall. The list includes the following words: butter, arm, letter, queen, tickets, grass, corner, stone, book, stick.
Fluency
The respondent has one minute to name as many different animals as she can think of. Any member of the animal kingdom, real or mythical is scored correct, except repetitions and proper nouns.
Risk aversion
The respondents are asked which of the following statements come closest to the amount of financial risk that they are willing to take when they save or make investments: 1) Take substantial financial risks expecting to earn substantial returns 2) Take above average financial risks expecting to earn above average returns 3) Take average financial risks expecting to earn average returns 4) Not willing to take any financial risks The variable 'low risk aversion' is set equal to 1 if the respondent gives one of the first two possible answers and 0 otherwise, while 'medium risk aversion' takes value 1 if the respondent chooses the third statement and 0 otherwise.
Mobility limitations indicator
The variable mobility is equal to 1 if the respondent has at least three limitations with mobility, arm function and fine motor functions. The activities include: 1) Walking 100 metres 2) Sitting for about two hours 3) Getting up from a chair after sitting for long periods 4) Climbing several flights of stairs without resting 5) Climbing one flight of stairs without resting 6) Stooping, kneeling or crouching 7) Reaching or extending your arms above shoulder level 8) Pulling or pushing large objects like a living room chair 9) Lifting or carrying weights over 10 pounds/5 kilos, like a heavy bag of groceries 10) Picking up a small coin from a table
Bad health
This variable is equal to 1 if self-perceived health is less than good (on a scale that goes from excellent to very good, good, fair and poor).
# Chronic diseases
This variable presents the number of chronic diseases presented by each individual. The chronic conditions include: 1) A heart attack including myocardial infarction or coronary thrombosis or any other heart problem including congestive heart failure 2) High blood pressure or hypertension 3) High blood cholesterol 4) A stroke or cerebral vascular disease 5) Diabetes or high blood sugar 6) Chronic lung disease such as chronic bronchitis or emphysema 7) Asthma 8) Arthritis, including osteoarthritis, or rheumatism 9) Osteoporosis 10) Cancer or malignant tumour, including leukaemia or lymphoma, but excluding minor skin cancers 11) Stomach or duodenal ulcer, peptic ulcer 12) Parkinson's disease 13) Cataracts 14) Hip fracture or femoral fracture 15) Other fractures 16) Alzheimer's disease, dementia, organic brain syndrome, senility or any other serious memory impairment 17) Benign tumour (fibroma, polypus, angioma)
Social security wealth
Social security wealth is defined as the present discounted value of future (public) pension benefits conditional upon survival. In order to compute social security wealth we need to compute the age profile of social security benefits the individual is entitled to, the (future) retirement age and country-specific survival probabilities. A dis-tinction has to be drawn between respondents who are working and those who are retired. For workers we make use of two sources of information available in SHARE: the expected replacement rate (i.e. the ratio between the first expected benefit and the last future wage), current earnings and the expected age of retirement. Since SHARE does not have a long panel dimension we generate the growth rate of earnings from external sources: the European Community Household Panel for most countries (Belgium, Denmark, France, Italy, the Netherlands, Spain, Austria, Germany and Sweden) and the National Accounts for Switzerland. These growth rates are country, gender and occupation specific (private sector employees, public sector employees and the self-employed). On the basis of these growth rates we build the individuals' age-earnings profiles so that, together with the expected replacement rate, we infer the first benefit future retirees are entitled to at the expected retirement age. After this age, benefits grow according to the indexation rules of the social security system in each country.
For retired people the stream of benefits is simply computed from the current benefit applying the indexation rules of the country.
Social security wealth is then computed by applying the relevant survival probability which is country specific (drawn from http://www.mortality.org and from EURO-STAT for Greece, Poland and the Czech Republic) and a discount rate of 3% per year.
Potential social security wealth
His variable is computed according to the same definition and using the same information as social security wealth with one important difference: the legal retirement age is used in place of the subjective expected retirement age. This implies that also the earnings level relevant for the benefit calculation changes accordingly (if the individual reports an expected retirement age of 60 while the legal retirement age is 65 the earnings level which matter are the ones projected at age 65 rather than age 60).
Years from/to eligibility
For each country and year we compare current age with the earliest age at which the individual became (will become) eligible for a job-pension. In the case of early retirement schemes, potential years of contributions were computed for workers as the difference between current age and the age the individual left full-time education, for the retired as the difference between retirement age and the age the individual left full-time education.
Employment status
The individual is defined as retired, worker or other non working conditions on the basis of the self-reported labour market status available in SHARE (question EP005). 
Eligibility age
For each individual in our sample eligibility age is defined as the earliest age at which she became (will become) available for a job-pension. For those who are already retired, we take into account the legislation in place when they retired; for workers, we consider current eligibility rules. Table 3  Table 4  Table 5 (1) Table A1 . Continued Variables  Table 3  Table 4  Table 5 (1) Table A1 . Continued Variables  Table 3  Table 4  Table 5 (1) Note: INSTRUMENTS: low and medium risk version, rural, financial literacy for no_stocks. Number of rooms for wealth and number of rooms interacted with rural. Potential SSW for SSW (computed on the basis of legal rather than actual retirement age). Head eligibility for head retired (takes into account early retirement legislation by occupation and gender and potential years of contributions.) Workers or retired heads whose eligibility cannot be established are excluded. Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
